INTRODUCTION
On March 10, 1983, President Ronald Reagan through official proclamation, established a new frontier known as the Exclusive Economic Zone (EEZ). The EEZ is an area of sovereignty that extends from the coastline 200 nautical miles seaward from the United States and all of its possessions. To better understand this vast new undersea frontier, systematic exploration must begin if we are to utilize and manage the area in a prudent manner. It is the intent of this paper to discuss bathymetric data collection in the EEZ by multibeam sonar swath technologies and its applications for mapping products.
BATHYMETRIC HISTORY
In the beginning of the 19OO's, Prince Albert of Monoco, sponsored several prominent scientists of the day to produce a chart series called "General Bathymetric Chart of the Oceans (GEBCO)". The series, scaled at 1:10,000,000, was composed of 16 sheets on a Mercator projection along with 8 sheets in gnomonic projection. Sounding data for the project was obtained from British Admirality Charts with supporting data from vessels laying cable. The first series contained approximately 18,000 selected sounding values. Upon completion of the project in 1904, GEBCO member, Professor Thoulet uttered these words : "Here then is everything which is known today about the relief of the ocean floor. For many years to come, mariners, telegraphists, engineers, oceanographers, and scientists will continue their soundings, for now we must proceed to fill in the details: no point will escape our investigation. The incessant and untiring efforts of succeeding generations are the glory of mankind. In one centuryin ten centuries -this is the chart our great-great nephews will be using, perfected but not changed. (3)
The first echo sounders were developed in the 1920's, making it possible to discern the ocean floor and collect large amounts of bathymetric data without weighted lines. Improvements were made over the next twenty years to create continuous sounding and recording devices. The period from 1940 through 1960 saw increased military mapping and data collection with advances in the sonar products. Narrow beam sonar developed in the 1960's, gave scientists precise soundings in rough and sloping terrain. At the same time, the first multibeam sonar system, Sonar Array Sounding System ( SASS ) , was developed for the U. S. Navy.
During the first seventy years of this century not only did the quantity of data increase, but its collection accuracy was also greatly improved. Mislocations of up to fifteen miles in the era from 1900 to 1930, were reduced to less than one-half mile in the 1970's by using satellite calibration. Today, three multibeam sonar systems are utilized by the National Oceanic and Atmospheric Administration (NOAA) to collect highly accurate bathymetic data.
DATA COLLECTION SYSTEMS
The method of acquiring bathymetric data in the EEZ is through the utilization of multibeam sonar swath technologies (see table 1 and figure 1 ). The overall process is quite complex, taking numerous intricate details into account. A more thorough discussion may be found in Farr (3). In general, these systems send active sonar signals through a transducer at defined times, and receive the returing signals with a hydrophone array. Raw soundings are collected for each beam, and stored on magnetic medium on a real time basis. During this process, complementary velocity, navigation, orientation, and positioning information is also being recorded. Through this method accurate depth profiles and location parameters can be determined. 
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The resulting plot is carefully reviewed for anomalous sounding values and overall completeness. This is done by evaluating real-time plots created onboard ship during the survey with junction data, cross-swath data, 3.5 kHz printed records, and any other pertinent information available. Data points judged to be anamolous are retained in the archive record, but are flagged with a negative value which is ignored during plotting routines. The final map compilation and a descriptive report are provided to the project manager for tance. ved Maximum field surveys can then be merged into larger map areas at 1:100,000 scales.
A Soundlng Value
APPLICATIONS
Up to the present, traditional bathymetric maps and the offshore portions of nautical charts have been compiled using a combination of charting surveys in regular patterns of lines and trackline data. Minimum line spacing prescribable for National Ocean Service surveys along open coasts and offshore are shown in Table 2 .
The offshore trackline spacing can be as sparse as 35km.
With the advent of digital information from the multibeam sonar systems coupled with accurate positioning systems, it is now possible to rapidly acquire total coverage of the seafloor by overlapping multibeam swaths. The result is a suite of products much greater in detail and accuracy than anything previously compiled. Previously, a 1:100,000 scale bathymetric map covering about 1,350 square nautical miles would have been compiled using five to ten thousand data points. Now, typically one-half million points can be used for the compilation and that represents only about two percent of the observed data. The raw data reduction software, originally used to select mimimum and maximum values in a PUA, can now be used in the construction of offshore nautical chart products. The EEZ Project Office is presently committed to surveys in water depths greater than 150 meters. However, some investigations of shoals and major traffic lane approaches are conducted using the multibeam system. Since nautical charts require conservative depth values for safe passage, testing is underway to determine the value of exclusive minimum data sounding applications. That is, the shoal sounding data set is contoured resulting in a conservative depiction whereas contours constructed from both minimum and maximum values would tend to be less seaward (see figure 4 ) . Preliminary results have shown that the incorporation of the inshore EEZ contour data to be reasonably close to contours originally compiled through professional interpretation of the denser inshore line data.
Other applications such as bathymetric fishing maps will provide better topographic details for deep draggers working to 1,000 meters and deeper. The additional detail will help reduce the possibility of nets becoming entangled and detached on underwater obstructions leading to dangerous free floating capture. Geologists, working in a variety of settings, may find the increased detail useful in locating mineral and geothermal resources, or predicting movement of the earth crust. 
CONCLUSIONS
At the turn of the nineteenth century, approximately 18,000 soundings were used to represent the relief of the ocean floor. Today, research vessels in the EEZ can collect 18,000 raw data soundings in less than 1 hour. With the dense digital data available from the multibeam sonar swath technolgy, future map products can be constructed with higher accuracy, and be easily manipulated into a variety of products at differing levels of detail and scale. It will take great vision and judgement to utilize the vast area known as the EEZ in a prudent manner. Only through organized collection, analysis and comprehension of detailed scientific data can important decisions be in the best interest of the present generation and our posterity.
